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CHAPTER 1 
 
 
 
 
 
 
INTRODUCTION 
 
 
 
 
 
 
 
1.1 BACKGROUND OF STUDY  
 
 
The weather in Malaysia is characterised by two monsoon regimes, namely, the 
Southwest Monsoon from late May to September, and the Northeast Monsoon from 
November to March. The Northeast Monsoon brings heavy rainfall, particularly to the 
east coast states of Peninsular Malaysia (Kelantan, Terengganu, Pahang and East Johor) 
and western Sarawak, whereas the Southwest Monsoon normally signifies relatively 
drier weather. The transition period in between the monsoons is known as the 
intermonsoon period.  
 
The 2014–2015 Malaysia floods hit Malaysia from 15 December 2014 – 3 
January 2015. More than 200,000 people affected while 21 killed on the floods 
(www.thestar.com). This flood has been described as the worst floods in decades. 
Kelantan were the worst recorded. Due to its geographical characteristics which are in 
east coast state, unplanned urbanization, and proximity to the South China Sea, Kota 
Bharu has become extremely vulnerable monsoon floods every year. The water level of 
Sungai Kelantan at Tambatan DiRaja, which has a danger level of 25 metres, reached 
34.17 metres in December, 2014 compared to 29.70 metres in 2004 and 33.61 metres in 
1967. The levels at Tangga Krai, which has a danger level of 5 metres, reached 7.03 
metres compared to 6.70 metres in 2004 and 6.22 metres in 1967 (Richard Devis, 2015) 
 
The floods had covered the main roads to Kelantan and make it difficult for the 
help and rescue process. Apart from that, the government's losses from floods in several 
states across Malaysia are estimated to cost up to RM2 billion that comprise damaged 
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public infrastructure such as roads and bridges. The recent floods also give a huge 
damage to Keretapi Tanah Melayu Berhad (KTMB) railway infrastructure which 
includes damage to railway quarters, signalling, tracks, locomotives, machinery, and 
rolling stock (www.thestar.com). This is because all infrastructures were designed based 
on the 50 years back probability rainfall pattern data. The uncertain climate changes 
cause the maximum rainfall increase then more water would flow to rivers. That is when 
the rivers overflow; causing major flood that resulted in millions in damages, not to 
mention lost lives and destroyed homes.  
 
1.2 PROBLEM STATEMENT  
 
 
 
The flood in 2014 occurred in Kelantan was the worst in Malaysia and have 
destroyed and damaged almost all the infrastructure such as bridges, road and drainages. 
Most major routes have been planned and designed by the intensity of extreme rainfall 
historical data. Due to global climate change, characteristics of rainfall (intensity, depth, 
spatial and temporal) change. Therefore, this study aim to come out with the latest 
estimated extreme rainfall data for each major city in Kelantan so that it can be used in 
future infrastructure design. 
 
1.3 OBJECTIVES OF STUDY  
 
 
 
The study main focus was to assess variability of annual daily maximum rainfall 
of Kelantan Malaysia, for the period of 16 years (Jan 1998 - Dec 2013). The specific of 
this study are as follows: 
 
 
i. To analysis annual rainfall, annual monthly maximum rainfall and annual 
daily maximum rainfall 
ii. To estimate expected return periods of extreme rainfall events 
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1.4 SCOPE OF STUDY  
 
 
 
This study was limited to rainfall data for 16 years starting from January 1998 
until December 2013 of main cities in Kelantan, Malaysia (Fig.1.1). This study uses 
rainfall data derived from satellite image data Tropical Rainfall Measuring Mission 
(TRMM). Literature review found that many previous researches using such data, and 
easily obtained from the public domain. Method uses for data analysis are Descriptive 
Statistical Analysis and Gumbel Distribution Function to obtain the return periods. 
 
Figure 1.1 : Kelantan Study Area 
Source : www.malaysia-today.net 
 
 
 
1.5       SIGNIFICANT OF STUDY  
 
 
 
The return period and probability of expected extreme daily rainfall provides 
appropriate information for engineer to design any structure that can accommodate with 
high rainfall intensity.  
 
 
 
